After aneurysm clipping, ischemia may appear in MRI without concomitant neurological deficits. Ischemia may appear outside the path monitored by SEP. SEP should be used in particular if prolonged temporary occlusion is expected.
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a b s t r a c t
Objective: During surgical clipping of intracranial aneurysms, reduction in SEP amplitude is thought to indicate cortical ischemia and subsequent neurological deficits. Since the sensitivity of SEP is questioned, we investigated SEP with respect to post-operative ischemia. Methods: In 36 patients with 51 intracranial aneurysms, clinical evaluation and diffusion-weighted MRI (DWI) was performed before and within 24 h after surgery. During surgery, time of temporary occlusion was recorded. MRI images were reviewed for signs of ischemia. Results: For 43 clip applications (84%), we observed neither pathologic SEP events nor ischemia in MRI. In two cases where reduction lasted >10 min after clip release, SEP events correlated with ischemia in the MRI. Only one of the ischemic patients was symptomatic and developed a transient hemiparesis. Conclusions: While pathologic SEP events correlated with visible ischemia in MRI only in two cases with late SEP recovery, ischemia in MRI may have been transient or may not have reached detection threshold in the other cases, in agreement with the absence of permanent neurological deficits. Significance: In complex aneurysm cases, where prolonged temporary occlusion is expected, SEP should be used to detect ischemia at a reversible stage to improve the safety of aneurysm clipping. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Intraoperative neuromonitoring is used during neurosurgical procedures with the aim to detect brain dysfunction at a reversible stage to prevent irreversible lesions. During neurovascular surgical procedures, temporary occlusion of a parent artery is often mandatory for preparing the neck of the aneurysm sac. Even with short occlusion times, early detection of ischemic events is thought to be essential to prevent neurological deficits. The most common technique used clinically is intraoperative monitoring of somatosensory evoked potentials (SEPs) where marked reduction of SEP amplitude is viewed as pathologic event which signals the possibility of ischemic brain damage (Friedman et al., 1987; Little et al., 1987; Martin et al., 2002; Mizoi and Yoshimoto, 1993; Schramm et al., 1990; Wiedemayer et al., 2004) .
However, the occurrence of ischemic damage and subsequent neurological deficits is sometimes unpredictable from SEP, so that also the use of other techniques is reported (Calderon-Arnulphi et al., 2007; Neuloh and Schramm, 2004; Wess et al., 2010) . Also, the occurrence of ischemic damage does not necessarily entrain subsequent neurological deficits (Krayenbühl et al., 2009 ) and many of the observed neurological deficits are only transient. Therefore, the usefulness of intraoperative SEP during vascular surgery is not generally agreed on such that some centres rarely apply Abbreviations: SEP, somatosensory evoked potential; MRI, magnetic resonance imaging; DWI, diffusion weighted MR-imaging.
